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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a testing method 
and a testing circuit for performing a delay test 
without accompanied circuit overheads and without 
complicated operations and performing, the test of a 
sequential circuit without performing complicated setting. 

SOLUTION: The setting value of a boundary flip-flop is 
turned to the setting value in the first clock cycle and 
the value for which a shift route is shifted stage by 
stage is set as a constraint value in the next clock 
cycle successively thereafter. The setting value for the 
test of the next clock cycle for which it is verified 
that it does not contradict with the constraint value is 
set as the setting value of the boundary flip-flop of 
the next clock cycle and it is repeatedly obtained over 
the clock cycles required for the test and set as a test 
pattern and successively supplied to a circuit to be 
tested through the shift route. Then changeover to the 
mode of fetching the value of a normal circuit is 
performed and the values of test results in a plurality 
of the clock cycles are shifted and observed from a 
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if 1 2 2<D* * *>iflzm9tHsT* X** 
>7U77 P 7D 7 y4 3 1, 4 3 2, 4 3 3, 4 3 4, 
4 3 5 -tn-en, 0, 1, 1 % 1, 1, JEfc, lit 
-{>7)Vmz\*. X + t>7U7y7D7743 1, 4 3 
2, 4 3 3, 4 3 4, 4 3 5ttt, Wfft, X*i*> 
7'Jy^70y^4 11, 4 12, 4 13, 4 14, 4 
15(0l^>7h$n, X*t>7U77 P 707.y4 5 
1, 4 52, 453, 454, 4 5 5 Kite, *ftiPn* 
X^r >;7>J y-?7Uy74 7 1 , 4 7 2, 4 7 3, 4 
7 4, 4 7 5 coffin h 0 1CD^n*y^7 

CD0#>£ I'N^^t^-f ^>^1 2 2 <D$^ * >^fC|Hj 
»UT, X + t>7U77 p 7D77 p 4 1 1, 4 12, 4 
13, 4 14, 4 15Kfc*, ^rtl^n, 1, 1, 1, 
1, UC&Scfc^C 7 + r>7'J77 P 7D7y 

471, 472, 473, 474, 47 5 \Z\Z. 
*U0, 1, 1, 1, ll^^i^l:, l$i/7MT 

[0 0 3 6] Sfcfc, 3EC-«»ttEFBSK:S#L, 

^>ofP«tt*^trT-x h^rtt*KWT«. his 
«#7Uy^7n y yi:»u 

S5IBM7 U 7 7'7 P 7 y -5^7 U 7 7 P 

^Srifc^X MsIB©ffiHH«t»7U 7^7D7^M 
t47'Jy^7nyyittJ|W7'J v77uy?\ztt 



[0 0 3 7] £-T> X5=-^^8 0 lOffla^BBS&a, x 
T~y78 0 2C0^ llt^^JK^fe^X "MSIBtf©iti!i7U 

fez* 7f 7^8 o 2offlia$rirx h@issTX 

[0 0 3 8] ^fy^8 0 3©KI:iSftAn 

7^8 0 3©^ 2/1^>@JW^(7)®S^n-JcA^ tt 
Xf7^8 0 4CDKICK+ 1 Sf^A-T^MSTte, 

[0 0 3 9] Xf7y8 0 StBK^&B/^^&ffi*. 

[0 0 4 0] Xfy^8 0 5<a*PJftT* d&M/^>&£ 

[0 0 4 1] y 7 hSKO-#i«!J0 7 U 7 7 P 7 P 7 ^ 

[0 0 4 2] *««Or^ h*»Ttt, 5rXHc{£/B£ 
n5IttliLTi/7 fglco/^>teJg 
2 <D/X* >x 1 -y-r ^;^>-x h LTttMSns&ft, 

[0 0 4 3] L&^t, -KWOIt-f 9)lOrtjr>&zs 
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[0 0 4 4] ^7x7^8 0 7<7)SK-y--f^;i/TCDft 
5^X HaBOS|ff7U y^7P7 7 p ©S)|j|*MK/^ 
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^T^o #:fCX7^y 7^8 0 8£)gl3E£>-7— *J1&2kn9> 

[0 0 4 5] Xr7 7 p 8O8 0fflIit Xf77 P 8 0 6 
TR**ftT^*, K- l/^>B£-?<3K5tffi*?ife* 
"7— v ? «*^^>i, Xf7^8 0 7T8JtSnsSK 

[0046] /^>ti, ^^>«2f4, -tn-en, # 
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*>7'J 7 7'7D775 1 4£^-f. 
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©/1XW^tBtC0M^^-r-5fcJ6, SF4 (X*^> 
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7Dy^5 0_9) , SF6 (X+t>7U77"7D77 
5 10) K. ^tt^tX, 1, 1. 

W7l J^7°y 7-tti-ffltTfe^U. B 2 0D-y--f * ;p 

-5. SF4 (7tt>7iJ777D775 0 

8) . SF5 (7+t>7U777D775 0.9) . S 
F6'U+t>7Uy7 , 7ay75 10) C, 1, i. 

atT7 'J y ^X Dy7TJSF8 >X U y X^X n 
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SF8 (7+t>7iJ777D 7 75 15) fctt 

o *a»rrs. 

[0 0 5 2] 
[«1] 





SF1 


SF2 


SF3 


SF4 


SF5 


SF6 


SF7 


SF8 


SF9 


i 


X 


X 


X 


1 


1 


O 


X 


X 


X 


2 


X 


X 


X 


1 


1 


1 


X 


0 


X 



[0 0 5 3] 3E2tt, #tf-fir;Mr©T— *smStkn?> 
T&D. H607P- CS$tl5SfX htM" ZMZS 
^5"^— v^^^^tTt^S. 7f7 7"8 0 2 
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h-V-f?)l<-C, H>Kfr7£1^0MSJ#-3TV»feSF4 

(X+r>7U777D775 0 8) , SF5 (X** 



>7U777D775 0 9) , SF6 (7 + t>7U7 
^□y^BlO) Otttt, -5-tl-en. SF5 (X*-r 
>7iJ777D7750 9) , SF6 (7 + t>7'J7 
y7n '^5 10) , SF7 (7 + t>7iJ 7 77D7 



- 8 - 



2002-351694 (P 2002-351694 A) 



7*5 i 6) «mic->7 m~>y hznrcm.£:f&2 
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l^t?ab-5o 1 1 0 1-1 1 0 3, 1108-1110R 
#1114-111 6«X^V>7U2/7 P 7D-y7 P -Ca5 
0. 1 1 0 4, 1 1 0 5SO:i 1 1 1IW>A'-^tT 
* 0 . 1106, 1107, 1112 RZf 1113 ttA 
ND.y-hT*3.. 
[0 0 6 0] X*^>7'J>.y7*7n<y:/l 1 1 0rt> 
5, ANDy-H 1 1 2il 1 1 X*-r> 
7'Jy7 , 7Dy7 , 1115lC5Sffl|l:#U X*Y> 
7"Jy7 , 7Py7'lllO*«*0*5ttl USE-ftf** 
SO. 11x7 h^tSI^^tii:, ±12©^ 
£\ a^-X KlSISfcnHitlS-S*., ««*ff3 7U ^7" 
7D ^«- ^7U'y7 , 7Dy7'T$5*«. ±fEW*§ 



U y 7°7 a y jTit. ^t>7U777Q 7 
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7Uy7l 1 1 
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^2O0f7 b^ 9)V\zmr). §E&fcffiCD^5£#pI 
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>/1X 7 U y 7"7 D >y y{C^oTV^ti|sI8SO50iJ<£^ 

1 2 0 1, 1 2 0 2, 1 2 1 011 7 + t>7U7 
7*7 D v 7*Ttt£ 7 'J y 7"7 n y ytfSit) % # 

X + t>7'J77"7D77'T*f) < 1 2 0 3, 1 2 0 
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«4~6T, SF1, SF2, S F 3 , SF 
4, S F 5 , SF 6, SF7lt *rtl-£ti, X**>y 
'J S> ^7*7 Dy7*l 2 04, 1203. 1209, 121 
1, 1218, 1217, 121 6£^T. D INH, 
#X*-r>7'Jy7°7Dy:/l 2 0 1 ©x-^ATJDtC 
0!ft*t5^A7J« J ?-CJ&-5. SF0I1 0(Ctt^tlT 
H&H, ->7 hftfPOBHB±«)teB^* + >7ij 77-7 
Py 7*Tg07+t>>'7 N«50/tX±tf. SF1 (X* 
t>7iJ77'7D77 , 12 0 4j ©l»mK«JgLfcX 
+ t>7U77'7D77'T<&5. 
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[0 0 6 7] IPX + t>7'J 7 /7D 7 yi 2 1 OOffi 

^no imOFlCffl^tliao, Sg20D:7 

0 2Tr**DF2OU*af«itft 0 , SF1 

>7'J y^P-y^l 2 0 4) . SF2 (X*t>7ij 

7 7*7Dy7l 2 0 3) ©ttl*t«-fH?ft, fit 1 , Mo 

* 1 *«fitt T*. 

t0 0 6 8] JfOO^Dy^mit DF303ffi 
TJtt, ttlfcSF3 (X+t>7U77-7Dy7l2 0 
9) , SF4 tt + t>7'J777D77l 2 11)® 

m^it, -en^n, mo. iii^c*, jESftew 

Ttt, SF6 (^t>7Uy77D 7 7l2 17) © 
AAttll iS^^ *X4 i t>7'Jy7'7Dy7-l 2 
1 0 Officio *&S!iK»£#^T^fc»^rau SF6 
U*t>7'Jy7-7Dy7l 2 1 7) ©ATjttMOi 

[0 0 6 9] B6(07n-SflHT. HBMftffc, a 
8LT->7h»MSt5CtT, rXh^ItU>S*t 

y ^7 d „ r/ictti, ft > i © 

ff coffl) . 

[0 0 7 0] ±B*lHJ-fjrj^7hJt, g 2 W 
y^-y-f 2rA>Ott£T. 7*t>/U7'J5/7"7D 7 y 

*->7htnasi>. ^6«, 

* a y i7 -y-r z )v<nm &-c<dx * +• > 7 g , y y 7 n y 

[0 0 7 1] "*lt©»«R:««^* + >/tx^XhHK 



[0 0 7 2] *2©3»*tt. JWJSHBO^h*, &g 

**t*a*iaaoK«sf5f3i:i«:<, §hm-t 

[0 0 7 3] fcfc, urtt, *fggg« 

[0 0 7 4] ±ie«/£gB#<0&. fiB. Utf^tt 

[0 0 7 5] fc*, #Ht*lr>r. RJ-llfiEBSflcttH 
[0 0 7 6] 

fc»ftsfc L fC. ff 5 £ £ <D njffi^^x H7ji*RCXlsISSdt 
[0ffiOffi^^:|SjH^] 

CHI] *SHH©0tt©7-x h*»fcJ:aiHr»«»^ife 
S-TrrT^-f A^r— 

[02] f7h/^>M0llC!)M@8ffl@« 
_[0 3] «£fc<D[5]g§0-7-*; K7JffifCd:S|HlK©Jffll7jfe* 

[04] *^^o^ihibs©^ i <3iags«fc££35-r*s(; 

HFSS0T3&.5,, 

[0 5] >£fig©Jg 2 ©#£[HlSg©IIIg§;fi;S 

[06] ♦Jfflc^^^g^yn^ t _ hT 

[07] *&wn*9>±tftmzQimi£tiz>®-£mL-z 

[0 8] *«WO**iaBoJB2©SHf#lrt**-r«» 
0SS0T&.5,, 

[09] HA^>^cDM3ro*fjfe|5igScO08S«fig 

[^©SJIH] 

111.12 1, 131.141, 15 1, 161. 1 
7 1 7-X h-tf--f^;Koj&# 

1 2 2, 1 3 2. 1 4 2 ^D^i7(D0^e> 1 'SW^Yt; 
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2 3 1-2 3 5 X + t>7U y^yuyzf 
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2 7 1-2 7 5 X^^>^U y^yuyf 

2 2 1, 2 6 1 ffiSi^SSS 
24 1 Wh^*ORAM 
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^<^>^ 

4 11-415 
4 3 1—435 
4 5 1—455 
4 7 1-475 
4 2 1, 4 6 1 
4 4 1 t=-X 



5 0 1—503 
5 0 4, 5 0 5 
5 0 6, 5 0 7 
5 0 8—510 
5 1 1 <>A—^— 
5 12, 5 13 ANDy-h 



X3r*>7V yZfyUy? 

***>yVy-?yuy-f 
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8,1 1W 1,2 uM s,j 
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D ^r-SA^ 
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S I A**>V >A# 
D "r-ZX-h 
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C i/Uy^Xil 
SMC «»A* 
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X + t>7'J y^yayzf 
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12 0 9 
12 10 
12 11 
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12 14, 
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7s*r*>y*} y7yuy7 
#X^t>7U yzfyuy? 
^+t>7U y^7Pyy 
-f 

AND^-h 
7s**>yVy?yuy? 
*7*t>7'J yJyUyZ? 
^t>7'J y^yuy^f 

1213 <>;w- 

12 15 ANDy- h 

X+t>7'J y^yuyzf 
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251-255 X**>7*J«jT?a*X? 
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Q to* 
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SCAMCUT2 



411-415 X*V>?iJyzr70yJ 
431—435 X*r*>?*Jy??ny? 
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SMC fSSPAA 
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